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Abstract  Introduction. Gout is a condition that involves inflammation in the joints and the build-up of uric acid crystals 

in different tissues, which causes serious pain, swelling, and inflammation. Gout is one of the oldest conditions known to 

humans. Among rheumatic diseases, gout is considered the most studied, understood, and well-controlled nosologically 

entity. Research materials and methods. The research work was carried out at the central hospital of the Samarkand City 

Medical Association. For the dissertation work, a comprehensive approach was used, including clinical, laboratory, 

biochemical, immunological, ultrasound, radiological, CT, and statistical research methods. The study examined 111 patients 

with primary gout, who were divided into 3 groups: 1st group (n=34), patients diagnosed with primary gout without damage 

to internal organs. 2nd group (n=39), patients with primary gout with kidney damage and patients with primary gout with 

liver and kidney damage 3rd group (n=38). Research results. The average age of the patients was 55.9±8 years (from 29 to 

65 years). Patients aged up to 43 years - 21.33%, from 44 to 58 years - 52%, from 59 to 65 years - 26.67%. The average age 

of patients at the onset of the disease was 44.8±8 years. In most patients (71.1%) the onset of the disease was observed on 

average at the age of 35-52 years. The average duration of the disease upon admission was 5.2 (1.0;10.0 years). 

Conclusions. Thus, our results showed no association between the Ala22Val polymorphism in the MTHFR gene and the 

development of gout in our patients, which contradicts the data of some scientific studies, where a predisposing effect of the 

mutant Val allele on the development of GU and gout in the adult population was found.  
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1. Introduction 

Gout is a condition that involves inflammation in the joints 

and the build-up of uric acid crystals in different tissues, 

which causes serious pain, swelling, and inflammation. Gout 

is one of the oldest conditions known to humans. Among 

rheumatic diseases, gout is considered the most studied, 

understood, and well-controlled nosologically entity [19]. 

The epidemiology of gout varies depending on the region 

and the population studied. According to Dehlin, M et al. 

(2020), various factors influence the prevalence and incidence 

of gout (location of the study group, genetics, research 

methodology, etc.), but it is known that the indicators vary  

in the range of <1% to 6.8% and 0.58-2.89 per 1,000 

person-years, respectively. Gout is more common in men 

than in women, with increasing age and in some ethnic 

groups [20].  

In recent decades, there has been an active search for 

candidate genes associated with the development of 

hyperuricaemia (GU) and gout, and the influence of genetic  
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factors on the regulation of uric acid (UA) synthesis and 

excretion has been studied [2]. Polymorphic loci encoding 

folate metabolism can be considered as candidate genes 

predisposing to the development of HU and gout [4,8]. 

Folate metabolism disorders are associated with an increased 

risk of cardiovascular diseases (coronary heart disease, 

atherosclerosis, stroke), haemostasis system pathologies, 

pregnancy complications, osteoporosis, and rheumatoid arthritis 

[11,14]. On the other hand, the participation of folates in the 

biosynthesis of purine nucleotides suggests a possible role 

for the folate cycle in the pathogenesis of GU and gout. 

2. Research Materials and Methods 

The research work was carried out at the central hospital 

of the Samarkand City Medical Association. For the 

dissertation work, a comprehensive approach was used, 

including clinical, laboratory, biochemical, immunological, 

ultrasound, radiological, CT (computer tomography), and 

statistical research methods. The study examined 111 patients 

with primary gout, who were divided into 3 groups: 1st 

group (n=34), patients diagnosed with primary gout without 

damage to internal organs. 2nd group (n=39), patients with 

primary gout with kidney damage and patients with primary 

gout with liver and kidney damage 3rd group (n=38). 



 American Journal of Medicine and Medical Sciences 2025, 15(10): 3372-3376 3373 

 

 

Biochemical research methods (renal and hepatic parameters, 

lipid profile, rheumatic trials, uric acid level, IL6, IL10, 

TNF-α levels). 

Assessment of the functional state of the joints was carried 

out according to a special questionnaire; the functional index 

of the foot, the American Orthopedic Foot and Ankle Joint 

Society (AOFAS) scale [9,12]. The AOFAS scale assesses 

parameters: pain, functional limitations, mobility, and some 

aspects of quality of life [11,13,14]. Assessment of the 

quality of life was carried out using the European Quality  

of Life Questionnaire (EQ-5D), since this questionnaire is 

universal and allows for a real assessment of the patient's 

psychometric state (reliability, validity, sensitivity) [6-8]. 

The Gout Impact Scale (GIS) was also used - a method 

specific to gout for assessing not only the quality of life, but 

also the impact of gout at the time of the attack and in general. 

The questionnaire was included in the form of five scales. 

Statistical processing of the results was carried out on   

a personal computer using the "Statistica 6.0" software 

package with the calculation of the arithmetic mean (M), 

the error of the arithmetic mean (m), Student's t-test (t), and 

the equality of total variances (F - Fisher's criterion). A 

significance level of R=0.05 was taken as statistically 

significant changes. For statistical analysis of the obtained 

research results, statistical packages Statistica 12.0, Microsoft 

Excel 2010 were used. 

3. Research Results 

The average age of the patients was 55.9±8 years (from 

29 to 65 years). Patients aged up to 43 years - 21.33%, from 

44 to 58 years - 52%, from 59 to 65 years - 26.67%. The 

average age of patients at the onset of the disease was 

44.8±8 years. In most patients (71.1%) the onset of the 

disease was observed on average at the age of 35-52 years. 

The average duration of the disease upon admission was 5.2 

(1.0;10.0 years). The general characteristics of patients by 

age and duration of the disease are presented in Table 1. 

The Gout Impact Scale (GIS) was also used - a method 

specific to gout for assessing not only the quality of life, but 

also the impact of gout during an attack and in general. The 

questionnaire is included in the form of five scales, from 0 to 

100, where 100 indicates the worst-case scenario. 

Table 1.  Criteria for assessing the limitation of the functional state of patients in groups 

Criteria 

Group 1 

(n=34) 

2 group 

(n=39) 

3rd group 

(n=38) 

р 

Number % Number % Number % 

Pain (40 points) 

No pain 9 26,5% 4 10,3% 1 2,6% 

Mild pain 11 32,3% 9 23,1% 10 26,3% 

Moderate pain 9 26,5% 14 35,9% 11 29% 

Severe pain 5 14,7% 12 30,7% 16 42,1% 

Limitation of functional activity 

No restrictions 9 26,5% 3 7,7% 3 7,9% 

Restrictions on exercise 12 35,3% 8 20,5% 6 15,8% 

Average restrictions on daily and sports activities 13 38,2% 24 61,5% 25 65,8% 

Severe restrictions on daily life and sports activities 0 % 4 10,3% 4 10,5% 

Max continuous mileage 

600 m and more 12 35,3% 11 28,2% 12 31,6% 

from 400 m to 600 m 10 29,4% 14 35,9% 15 39,5% 

from 100 m to 400 m 9 26,5% 8 20,5% 6 15,8% 

Less than 100 meters 3 8,8% 6 15,4% 5 13,2% 

Walking surfaces 

No difficulties on any surface 11 32,4% 8 20,5% 5 13,2% 

Some difficulties on uneven terrain, stairs, slopes 18 52,9% 19 48,7% 19 50% 

Difficulty or impossibility of walking on uneven terrain, 

stairs, slopes 
5 14,7% 11 28,2% 14 36,8% 

Disorder of gait 

None or insignificant 19 55,9% 11 28,2% 12 31,5% 

Significant (can walk, but violations are obvious) 15 44,1% 24 61,5% 21 55,3% 

Pronounced (difficulty walking, obvious disruptions) 0 % 4 10,3% 5 13,2% 
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Figure 1.  Gout Impact Scale (GIS) indicators 

Analysis of the indicators of the Gout Impact Scale (GIS) 

revealed a number of patterns in the perception of the disease 

among patients of different clinical groups (Fig. 1). The greatest 

general tendency towards anxiety for gout symptoms was 

noted in the first group (individual gout patients), and no 

statistically significant differences in this parameter were 

observed between the second (gout + kidney pathology) and 

third (gout + kidney + liver pathology) groups (p=0.076). 

During the examination of patients, it was established  

that they repeatedly registered comorbidities, especially 

cardiovascular, kidney, and liver diseases.  Among patients, 

kidney diseases were found in 35.1%, combined liver and 

kidney damage in 26.1%, and isolated liver damage in 8.1% 

of cases. Analysis of the conducted studies showed that  

61.2% of patients had isolated or combined kidney damage, 

16.1% had nephrolithiasis, 57.3% had uric acid diathesis, 

and 17.6% had renal cysts (Table 2). 

Table 2.  Complementary diseases of patients with gout and their level of 
awareness of these diseases 

Diseases n (%) 
Patients' awareness of 

the disease % 

Arterial hypertension 35 (38,8) 60 

Liver involvement 9 (8,1) 40 

Kidney disease 39 (35,1) 33,3 

Combined liver and 

kidney involvement 
29 (26,1) 33,3 

Metabolic syndrome 64 (57,7) 44,4 

It is known that an increase in the level of uric acid in the 

blood is a predictor of the development of non-alcoholic 

fatty liver disease, that is, uric acid and its metabolites cause 

inflammation in the liver tissue and endothelial dysfunction, 

insulin resistance. 

For an in-depth analysis of the above-mentioned pathologies, 

laboratory and instrumental methods of examination of 

patients were evaluated. In patients with gout with kidney 

and liver damage, the disease began at almost the same age 

(55±14 and 55±18 years, respectively, p<0.001). In these 

patients, the onset of gout was significantly earlier, and the 

number of affected joints was greater (p<0.001 and p<0.05, 

respectively). It was established that the frequency of attacks 

of gouty arthritis in them was observed more often in the  

last year (p<0.01). When analyzing patients depending on 

the clinical course of the disease, it was found that among 

patients with gout and kidney damage, 26 patients had a 

recurrent course of the underlying disease, and 13 patients 

had a chronic course. Among the examined patients, among 

the symptoms characteristic of kidney damage, urolithiasis, 

dysuric symptoms, pain in the lumbar region, macrohematuria, 

and hypertension were most common. 

The next stage of the study was to investigate the prevalence 

of the methylene tetrahydrofolate reductase (MTHFR) folate 

cycle gene in groups of patients with kidney and liver 

damage. Genotyping of the Ala22Val polymorphism of the 

MTHFR folate cycle gene in 77 patients in the main group 

suffering from gout and having complications in the form of 

kidney and liver damage, as well as 75 healthy people who 

made up the control group (i.e., individuals without GU and 

manifestations of gout), can be seen in Table 3. 
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Table 3.  Frequency of Ala22Val alleles and genotypes in the MTHFR gene in the comparison groups 

Group 

Allele frequency Genotype distribution frequency 

Ala Val Ala/Ala Ala/Val Val /Val 

n % n % n % n % n % 

Group I (common with gout) (n = 77) 107 69,48 47 30,52 40 51,95 27 35,06 10 12,99 

Group II (gout + kidneys) (n = 39) 54 69,23 24 30,77 19 48,72 16 41,03 4 10,26 

Group III (gout + kidneys + liver) (n = 38) 53 69,74 23 30,26 21 55,26 11 28,95 6 15,79 

Control group (n = 75) 115 76,67 35 23,33 46 61,33 23 30,67 6 8 

 

The results showed that the distribution of allele and genotype 

frequencies corresponded to the expected Hardy-Weinberg 

equilibrium law. The expected and observed frequencies of 

the Ala22Val polymorphism of the MTHFR folate cycle 

gene did not differ statistically, p>0.05, both in the group of 

patients suffering from gout (p=0.13) and in the group of 

healthy people who made up the control group (p=0.29). 

This fact indicates the absence of pronounced dynamic 

factors in the population. 

Genetic predisposition plays a key role in the development 

of gout, especially its complicated forms, such as kidney 

damage. Heredity affects the synthesis of uric acid and its 

subsequent excretion by the kidneys, which is a key factor in 

the development of gout. In turn, genetic predisposition to 

GU, by triggering a cascade of metabolic disorders, leads to 

liver damage, which is most affected by such disorders. 

In connection with the above, we attempted to find a 

correlation between the carriage of alleles and genotypes of 

the Ala22Val polymorphism of the MTHFR gene with 

kidney and liver damage against the background of gout, for 

which a comparison was made with the study groups: Group 

II with gout and kidney pathology and Group III with kidney 

and liver damage against a background of gout. The results 

showed that there were no differences in the frequency of 

alleles and genotypes of the Ala22Val polymorphism of the 

MTHFR gene between Groups II and III (Table 3). There 

was an excess frequency of the heterozygous Ala/Val allele 

in patients with gout and kidney damage (41%) compared  

to patients with a combination of kidney and liver damage 

(28.9%) without any confidence intervals (2=1.2, p=0.30, 

RR=1.4, 95%CI=0.61-3.31, OR=1.7, 95%CI=0.66-4.39). 

4. Conclusions 

Thus, our results showed no association between the 

Ala22Val polymorphism in the MTHFR gene and the 

development of gout in our patients, which contradicts the 

data of some scientific studies, where a predisposing effect 

of the mutant Val allele on the development of GU and gout 

in the adult population was found. In our scientific work, 

despite the prevalence of the mutant Val allele and the 

Val/Val genotype of the MTHFR gene in the group of 

patients with gout, we did not find any significant genetic 

associations with gout.  
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